The human mitochondrial transcription termination factor (mTERF) is fully active in vitro in the non-phosphorylated form.
The human mitochondrial transcription termination factor (mTERF) is a 39-kDa protein that terminates transcription at the 3'-end of the 16 S rRNA gene and thereby controls expression of the ribosomal transcription unit of mitochondrial DNA. The transcription termination activity of human mTERF has been notoriously difficult to study in vitro, and it has been suggested that the activity of the protein is regulated by posttranslational modifications or by protein polymerization. We here characterize the activity of recombinant human mTERF expressed in insect cells. We observed that mTERF efficiently promotes sequence-specific termination in a completely recombinant and highly purified in vitro system for mitochondrial transcription. The termination activity has a distinct polarity, and we observed complete transcription termination when the mTERF-binding site is oriented in a forward position relative the heavy strand promoter but only partial transcription termination when the binding site is in the reverse position. We analyzed the biochemical characteristics of the active mTERF protein and found that it is a stable monomer at physiological salt concentration. Structural analysis, including phosphostaining, two-dimensional electrophoresis, and electrospray mass spectrometry, detected no evidence of phosphorylation. We conclude that the monomeric human mTERF is fully active in its non-phosphorylated form and that the protein does not require additional cellular factors to terminate mitochondrial transcription in vitro.